Ultrastructural demonstration of iodine binding and peroxidase activity in the endostyle of Oikopleura dioica (Appendicularia).
The endostyles of cephalochordates, ascidians, and larval petromyzontids have the capacity to organify iodine. A similar mechanism in the appendicularian endostyle has hitherto been unknown. Observations in this study of Oikopleura dioica with electron microscopic autoradiography and cytochemistry show that also the appendicularian endostyle has iodinating capacity and that the iodinating cells contain peroxidase, an enzyme responsible for iodination. After incubation in seawater containing 125I-, autoradiography revealed a selective labeling in the dorsal portion of the endostyle. The endostyle of O. dioica is on each side lined by four rows of corridor cells. The autoradiographic grains were mainly located over the endostylar lumen or associated with the luminal surface of the two central rows of corridor cells. These cells, but no other endostylar cells, also showed a positive reaction for peroxidase. The reaction product was distributed along the luminal plasma membrane and was also present in the cytoplasm within rough endoplasmatic reticulum, Golgi apparatus, and vesicles. The selective labeling as well as the cytochemical reaction were abolished by incubation in methimazole, an inhibitor of peroxidase. It is suggested that the two central rows of the corridor cells can be considered as homologs to iodine-binding zones in other endostyles and also as a primitive forerunner to the vertebrate thyroid gland.